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FIG. 5
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F1G. 28
.2200.2a
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00 {0 0111
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10 {2 1101
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Fis, 29
L 2200.3a
Transmission signal Modulated signal
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001 {13 10111111
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FiG. 30
220048
Trangmission signal ?«%edmiai:eé signal
a0 () 1000
01 (1) G100
10 {2} G010
11 {3} 0001




US 9,467,225 B2

Sheet 41 of 678

Oct. 11, 2016

U.S. Patent

aMASD uondasey

SpeAssqo s ipubis uomsnus Wwbr

OB

e
(Sss)s);cs\.\)\sslt(

i{(.i\..ii\}&;s{s.is)
i
et
ey

et

210227
e "
Sumuig 89 o3 aesddy

1e "Did

SOIABD UDISSILLISURIL

o un
Bumpuus
Wb




US 9,467,225 B2

Sheet 42 of 678

Oct. 11, 2016

U.S. Patent

BIASD uodaosy

JALADSQO o1 puls uoBsiwe b

SOIABD UDSSILUSURL ]

R

GzeTT

LDS.i8d Al

RO

§s§s§$¥${§s§§s\§s¥s§ e e

i{*\&%&si{l

e
LDTS S OBDIA

e "9ld



US 9,467,225 B2

Sheet 43 of 678

Oct. 11, 2016

U.S. Patent

anueisip Buoy e
oAen uondansy

IS
JJJ

s,

B ——

o

suwey od uoEsius 1uybn

DIGRAIISGY G

I BOIASD UOISSILUSURI L
0T
QRUURISIL JOUE 38 % JHUn
JADD UONHDIDY Buue
1y
Sz.(i.(.)ss),-t.{.is\
L nmmm

P

qEOLE

BEOZT

JIGRAIISA0 §1 2U
ssnsodxa sad unissiue ybn

4

£e Slid



US 9,467,225 B2

Sheet 44 of 678

Oct. 11, 2016

U.S. Patent

- WIDIA SO BOUBLIIAN
abeisar anasyn
BLIZE”
G A
Gy LADIAR F DR ULITY
P >82I8A8 BAIBSGN
PLYLE T

O a1t o 4 1 1 1

E.

sp UAPHA O SDURLELINY
afiRiBaL DAIRSAN

VA Vel

EGHES MU RS IEUIES SIS RS HEIN LTI 4

UL & YIDWA JO BOUBLHWIN
aberear aasEsq0
QLT
» EEHEE S CRtEOER A R SRR IR TRIR B
LA waaged
. uCssRUD b
BLIFC SR oM

e D1



US 9,467,225 B2

Sheet 45 of 678

Oct. 11, 2016

U.S. Patent

Apog BpesH Apog BpesH
o0 1t 1 0 1 0 , 0
iozz” aozz proee” ssove” azoze” erozz”

5 DI



US 9,467,225 B2

Sheet 46 of 678

Oct. 11, 2016

U.S. Patent

HUT SSBIPPY

HUT B3

U SSBIDPY

T BB

3N 588

ippY

Hun een

-

I8OTE

x\.

BROTT

-

PEOTT

-~

38027

9t "Oid

P

agoee

e

BEOZT




U.S. Patent Oct. 11, 2016 Sheet 47 of 678 US 9,467,225 B2

o]
i
PN
™
N
&
o
=
i
ot
a
Y
7y
pooond
L.
Y
pey] &
oo TN %
o M
o bl
e
&
5l




US 9,467,225 B2

Sheet 48 of 678

Oct. 11, 2016

U.S. Patent

1N LsnRd T
HUR ERg i mmm,wmmﬁ 22UDIDBY
20177 q01EE ROTEE

gt "9OlId




US 9,467,225 B2

Sheet 49 of 678

Oct. 11, 2016

U.S. Patent

LY BIRCT D HUN SSSUPDY | LN IDPRSM | UD BRG] 3N SSRUDDY L BUN 19pEeM
..\\ i - \,.\ ya \,,\. \
1187 R Ve 3Ti¢e Qiide 81177

bt "OId




US 9,467,225 B2

Sheet 50 of 678

Oct. 11, 2016

U.S. Patent

oy

| £

1
O] ORI

*

GBI

-

19
U0

T

i
O HORRRUCRT IR

fen

T

1 48R0 UOISSHUISURE]

[

{amoty 1 ¢ UOIIRULLIOIUT
{jeULION) 7 7 UONBULIGUT

{ubif) ¢ 1 UONRILLIOIU]

AZLOLI LIOIRUIOIUE UOISSIUSLIRG |

Oy "9id



US 9,467,225 B2

Sheet 51 of 678

Oct. 11, 2016

U.S. Patent

B
LORBUIIONY LOISSHUB] UDDRUIICIUT | UOHBILIONE LOISSHUB] LOQBULIOII 7 BMARD
enpiapul By vLopunl  uouRuoT | enpiapul DuBy waahiun UOUBLIODY | UDISSHUSURIL
LOISSIUID] UCHEBLLICIUT | UONBWIDI UOISSIUS] UORBWIIoul | UCIBLIIoNRE 1 82iARD
Wby waopunl  enpiapul uowiwiony 3By uuosunl  enpuapul BDURLIOD | UDISSHUSUSI )

¥ "DId



U.S. Patent Oct. 11, 2016 Sheet 52 of 678 US 9,467,225 B2

FIG. 42
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FIG. 207
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FIG. 209
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tranamitier 1o receiveyr




U.S. Patent Oct. 11, 2016 Sheet 296 of 678

US 9,467,225 B2

Y
| start |
........... 4 .
i Tidta
Aegceivar detacts lght emitting device emitting signal b
Fi4ih
» Becelver recalves sinnal
FAT S
Receiver Gisiayvs recepticn state, redeived dala as‘f*(wﬁ“t
transmisgion data amount, 8n
travsmission dats amount

ratio of wc&twd data amount 1o

¥ e A
[eradetarmingd tme | 7 H4Y
g fe iapsad from when 77
-------- transmitter HSEPRERTS fotos
L frore frame of fraaging |
idevica of recelver?
¥
Sensor valug of
acceleromeater of
racelver change by
redetermings value

S
kS

%

%

OF IR, OF receiver f
o /

d
it
B
ot

stimated to be
pointed in another
Vdirection? ;

4

3

}
i
p

Custput notfication
7141k sound from receiver
j“% ensor valus of Y &
§ accelerometar of y ¥
N {; receiver change in i
"""""""" . pregetarmined rhythm, /T
y or receiver estimated
Em be shaken?

vibrate | 7i4in
7 recefver
§

SBhandon recpive

¥

Fidim
ata and sing receplion progess -7

Fidin
s . s
Gutnut notfication sound from regaiver
: Fidip
Yibrate recaiver

¥
Y

()




US 9,467,225 B2

Sheet 297 of 678

Oct. 11, 2016

U.S. Patent

1588 0}
AHeMm BINUIL-G

doysy

H48¢ "Did

Han
ey

N

POBOL D9POL GOBOL

1568 03
HeM BINUIL-G

doysv

Yigd "ol




U.S. Patent Oct. 11, 2016 Sheet 298 of 678 US 9,467,225 B2
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71422

Transmitter transmits size of
Hght emitting unit

71428

Recsiver receives signal and obtains size of light
arrdtting unit of transmitter

7142¢c

Receiver calculates distance to light emitting unit,
from size of Hoht emitting unit, size of captured
Hght ernitting unit, and characteristics of imaging
Uit

71424

Receiver adijusts Tocal length of imaging undt to
caiculated distance and raptures imags

7i42e

Receiver obtaing 2D barcode in the
case of capturing 2D barcode
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Transmitter cutpuls sound of spedific freguency ar sound that
changes In spectfic paltern, Sound desirably has frequengy that is
gHficult to be heard by humans and colleCtable by typical sound
coliector, ¢.4. 10 kKig to 20 kM

¥ F201ib

User presses button on recelver 1o switch from b
powsar off state or sleep state to power on state

¥
Receiver activates soungd
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Receiver notiftes user that transimitter is present
nearhy, by soreen display, sound gutput, or vibration
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Change to rofling shutter mode in the case
where imaging mode z%s.a global shutter mode

7340h

Set shutter spesd 50 %E%“;af é}rzgh{ fing is {:a;}mwé

when capturing subjsct whose moving average
luminance in time width greater than or equal to 5
millizeconds s m«c‘h&nqaé and that changes in
luminance in region less than or equal to 5
miiisecunds

Set sensitivity of Hght recebving slement 1o
increase difference between bright part and
dark part of bright line
73411

Set imaging mode I Mmacrn imaging mode, or set shorter fogal
fength than focusing on transmitter. Capturing transmitter in
targer size in blurred state enables increase in number of exposure
lines iy which bright Hne is capliged

Observe change in luminance of bright §me
in direction pem&mﬁscp%ar o expasure ine

Calculate interval between parts of rané rise in luminance or
interval between g'}ar%«; of rapid fall in luminance and read
transmission signal from interval, or calouiate periad of
fuminance change and read transmission : signal fram period
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Transmit signal by changing luminance of backlight in
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Y
 start )
g
735da
3¢ o -
Enter signal
transmission mode

3 e e
Turn OFF backdight control for nproved dynamic
resolution in part {7302b, 7302e, 7302q, 73021 of
soreen and transmit signal from part

P AYA
k4 e
Adiust average uminance of backlight so that righiness of part
ransmitting signal is equal o averags luminance of backlight in part
ransmitting no signal, Adjustment may be made by adjusting tme
ratio of blinking of backlight during signal transmission or by adjusting
maximum luminance of backlight
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Store 1D of transmaitter, ind wmatv’m (S50, password, ID of L.
wirgless access point, radio fraquancy, osition Information
of access point, cornectable position information, etc.} of
w ireless access point, and mfarma* ion (3P & dfif"%“-:, 2103 of

ontrol device i 1D MBnagemeant Server in association
wich aach other

7353

Transmitter transmits § f rransmitter, Transmitter may als o ’cransmit
information of s,«”:w%ea«s CURSS pmrt and information of control device

: 7353¢
» PO,

Receiver recalves 1D of transmitter and obtains information of wireless
access point and information of control device from ID managemant server,
or receives 1D of transmittar and information of wirgless acoess point

¥ ”*355"‘

Transmitter connects to wirelase acress point B

?3§J@

w pos

Transmitter tramm ts address of server on network, mstmr‘*zm i
server, and 1D of transmitter o control device

i F353f
Controf device transmils received 1D to recelver |7

by
53

‘EV e

Control devive issues instruction to server on nebwork and nb‘fa ins

responge, Here, control device aperates 85 proxy server

Conteol device transmits responss and received 10 from t*angmz%i’?r
indizated by transmitter 1D, Transmission may be repeatedly g:mfcss e wts
reception completion is notified from raceiver or predetermined time elapse

L -~ F35%
Receivar recaives response

% U
Receiver ransmily received 1D Lo condrol device
ard netifles recepltion complation

I the case whera racelver & at position whare signal frorm
transmitter cannot be recetved, receiver may notity control
geving 1o relum response vm Wirgless access poing
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Store 10 of transmither, display content ID, and content
displaved on display or projedtor irt 1D management sarver in
association with each other

735%h

¥
Transmitter displays content on display or projector, and
transmits signal using backlight of display or g:}migaciis:m light of
profectar. Tranasmisston signal may include 1D of ransmitter,
display content ID, URL in which display content is stared, and
dHsplay content

3 o T

Recelver recelves transmission signal

¥
Raceiver oblains content displayed on dispiay or
projector by transmitter, based on received signat

?3$?@

k

irt the case where user profile is set in receiver, receiver obtains
content sultable for protile, For example, recebver obltains subtitie
data or audio content for a1 hand reproduction In the case where
profile of hearing impalrment is set, and obtains content for audio
commentary in the case where profile of visual impabrment s set

7

S

Lad

3 -
Recetver displays oblalned image content on display of recelver,
and reproduces oblained audio content from speaker of receiver,
sarphoneg, or hearing aid
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Fiz. 3288

¥
Detact part in which bright ine is
captured, from captured image

et hand movement corrgction function to ON
é 735h40

Switch to special imaging mode A in which imaging i
performed using onily pixels of exposurs Hnes in which
bright ine is captured. In spedial naging mode A,
time from when exposurg of ong exposurg line starts 1o
when exposure of next exposure ling starts is set to be
uniform during imaging time of one image. Ongor
miore pixels in direction perpendicular o sxposureg lines
may be omitted in imaging, Since the number of
frames output from imaging unit is same as that in
normal imaging mode, special imaging mode Als
suitable for receiver that includes low-performance
processor or receiver that includes processor alsa
sngaged in other provaessas

v o
Designate area of imaging in special imaging mode. By
designating narrower area than area in which bright line i
captured as area of imaging, it is possible to keep capturing
bright Hine even when imaging direction changes dus to hand
movement or the like

¥ e

Detect movement of captured image. By moving area
of imaging in moving direction, it is possible to keep
capturing bright ling even when imaging direction
changss

. e

Obtain transmitted information
from pattern of bright ting




US 9,467,225 B2

Sheet 350 of 678

Oct. 11, 2016

U.S. Patent

BLE

tiizssfnsai}sssszztz o %

" P 3

SFFEEL..J«\%?»&SE&NEEE??ZZ;

i

-
&

i

o 1G0T BOGT - 1 .
by . s Sl
wuhing 2 ,

et

1

anne = w o lapows Bubeus

N g e d QYT T U

i 2o e ot o i e e mwm}wm M R S

T o

Bl e
Buibeul Bul Bubeul

Yoot TDHd



U.S. Patent Oct. 11, 2016 Sheet 351 of 678 US 9,467,225 B2

FlG, 3298

¥ s

Detect part In o which bright Hne is caplured, from captured imags

* e o
et hand movement correction function to ON

7355¢
& P
Switch {0 special imaging mode B in which imaging is performed
using only pixels of exposure lings in which bright ling & captured,
I spedcial imaging mods B, imaging & performed at high speed

by subiecting only area In which bright line is captured to imaging.
One or more pixels in divection perpendicular to expasure lings
may be omitted in imaging

; e
Designate area of maging in special imaging mode, By
designating narrowsr area than area in which bright line is
captured as area of imaging, it s possible to keap capturing
bright line svern when imaging direction changes dus to hand
movement or the like

R due R W vy
P et

¥
Detect movemant of captured image. By moving area
of imaging in moving direction, it i3 possible to keep
capturing bright Hing even when imaging direction
changes

F355F
M e

Ghtain ransmitted information from pattern of bright ine
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FIG, 3308

i v;a
St

k4 .

P

Detect part in which bright line is caplured, from caplured image

& e

Set hand movement correction fundction to ON

¥ o

Switch to special imaging mode © in which imaging is parformed
using only pixels of exposure lines in which bright line iz
captured. In special imaging maode C, imaging is performead
onty in area in which bright tine is captured, and imaging resulls
are arranged o form ong image while ignoring original pixel
positions, One or more pixels in direction perpendicutar to
exposyre lines may be omitted in imaging. Since the number of
framaes output from imaging unit is samse as that in normal
imaging mode, spedial maging mode O s sultable for receiver
that includes low-performance processor or receiver that
includes processor also engaged in other processes

Designate area of imaging in special imaging mode., By
designating narrower area than area in which bright ling is
captured as area of Imaging, it s possible to keep capturing
bright line even when imaging direction changes due to hand
movement or the ke

¥ I
Detect movement of captured tnage. By moving area of
imaging in moving direction, it is possible to keep capturing
bright line even when imaging direction changes

7356

. i
Obtaln travsmitted dormation from pattern of bright lins
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FIG. 332
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Zoom in and receive signal

FIG. 381
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FIG, 382
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